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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency of a 
compressor without causing abrasion and the like on a 
blade. 

SOLUTION: A low stage side compression mechanism 
5L and a high stage side compression mechanism 5H are 
accommodated in a casing 31. The interior of the casing 
31 is made in a high pressure atmosphere by having a 
high pressure refrigerant delivery pipe 2d communicating 
through it. A suction passage 51 of the low stage side 
compression mechanism 5L having a suction pipe 2r of a 
low pressure refrigerant communicating with it, a 
delivery passage 53 of the low stage side compression 
mechanism 5L and a suction passage 52 of the high 
stage side compression mechanism 5H directly 
communicate with each other through an intermediate 
passage 55 and a delivery passage 54 of the high stage 
side compression mechanism 5H is opened in the interior 
of the casing 31. The intermediate passage 55 has an 
intermediate pressure refrigerant injection pipe 2B 
communicating with it. The low stage side compression mechanism 5L and the high stage side 
compression mechanism 5H, having a blade integrally formed with a ring shape piston 61, 
constitute a rotary compressor compressing the refrigerant by the oscilating motion of the 
piston 61. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the two-step compressor which a low stage side compressor style (5L) and a high 
rank side compressor style (5H) are contained by casing (31), compresses two steps of low 
voltage fluids by this both compressor style (5L, 5H) f and carries out the regurgitation of the 
high-pressure fluid The discharge tube (2d) of a high-pressure fluid is connected to the above- 
mentioned casing (31), and the high-pressure ambient atmosphere which a discharge tube (2d) 
opens for free passage to the part in casing (31) at least is constituted. To inhalation opening 
(51) of the above-mentioned low stage side compressor style (5L) While the suction pipe (2r) of 
a low voltage fluid is open for free passage, the delivery (53) of a low stage side compressor 
style (5L) and inhalation opening (52) of a high rank side compressor style (5H) are open for free 
passage through a middle path (55). While the delivery (54) of the above-mentioned high rank 
side compressor style (5H) carries out opening to the high-pressure ambient atmosphere in 
casing (31), in the above-mentioned middle path (55) Introductory tubing (2B) which introduces 
the middle intermediate pressure fluid of a low voltage fluid and a high-pressure fluid is open for 
free passage. Either [ at least ] the above-mentioned low stage side compressor style (5L) or a 
high rank side compressor style (5H) The two-step compressor characterized by being 
constituted by the rotary compressor which a blade (64) is really formed in this piston (61), and 
the above-mentioned piston (61) carries out rocking movement, and compresses a fluid while the 
annular piston (61) which carried out eccentricity into the cylinder (60) is contained. 
[Claim 2] In a two-step compressor according to claim 1, while both a low stage side compressor 
style (5L) and a high rank side compressor style (5H) are constituted by the rotary compressor 
The inside of casing (31) is constituted by the high-pressure ambient atmosphere at the whole, 
and the high rank side cylinder (60) of a high rank side compressor style (5H) is put side by side 
above the low stage side cylinder (60) of a low stage side compressor style (5L) through a middle 
plate (6m). While the inferior surface of tongue of a low stage side cylinder (60) is closed by the 
lower plate (6d), the top face of a high rank side cylinder (60) is closed by the up plate (6u). A 
middle path (55) The two-step compressor characterized by being formed in the above- 
mentioned middle plate (6m) so that the delivery (53) of a low stage side compressor style (5L) 
and inhalation opening (52) of introductory tubing (2B) of an intermediate pressure fluid and a 
high rank side compressor style (5H) may be open for free passage. 

[Claim 3] In a two-step compressor according to claim 1, while both a low stage side compressor 
style (5L) and a high rank side compressor style (5H) are constituted by the rotary compressor 
The inside of casing (31) is constituted by the high-pressure ambient atmosphere at the whole, 
and the high rank side cylinder (60) of a high rank side compressor style (5H) is put side by side 
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above the low stage side cylinder (60) of a low stage side compressor style (5L) through a middle 
plate (6m). While the inferior surface of tongue of a low stage side cylinder (60) is closed by the 
lower plate (6d), the top face of a high rank side cylinder (60) is closed by the up plate (6u). A 
middle path (55) So that the delivery (53) of a low stage side compressor style (5L) and 
inhalation opening (52) of introductory tubing (2B) of an intermediate pressure fluid and a high 
rank side compressor style (5H) may be open for free passage pass a low stage side cylinder 
(60) and a middle plate (6m) from the above-mentioned lower plate (6d) — the two-step 
compressor characterized by being continued and formed in a high rank side cylinder (60). 
[Claim 4] In a two-step compressor according to claim 1, while both a low stage side compressor 
style (5L) and a high rank side compressor style (5H) are constituted by the rotary compressor 
The inside of casing (31) is constituted by the high-pressure ambient atmosphere at the whole, 
and the high rank side cylinder (60) of a high rank side compressor style (5H) is put side by side 
through a middle plate (6m) under the low stage side cylinder (60) of a low stage side 
compressor style (5L). While the top face of a low stage side cylinder (60) is closed by the up 
plate (6u), the inferior surface of tongue of a high rank side cylinder (60) is closed by the lower 
plate (6d). A middle path (55) The two-step compressor characterized by being formed in the 
above-mentioned middle plate (6m) so that the delivery (53) of a low stage side compressor 
style (5L) and inhalation opening (52) of introductory tubing (2B) of an intermediate pressure 
fluid and a high rank side compressor style (5H) may be open for free passage. 
[Claim 5] In a two-step compressor according to claim 1, while both a low stage side compressor 
style (5L) and a high rank side compressor style (5H) are constituted by the rotary compressor 
The inside of casing (31) is constituted by the high-pressure ambient atmosphere at the whole, 
and the high rank side cylinder (60) of a high rank side compressor style (5H) is put side by side 
through a middle plate (6m) under the low stage side cylinder (60) of a low stage side 
compressor style (5L). While the top face of a low stage side cylinder (60) is closed by the up 
plate (6u), the inferior surface of tongue of a high rank side cylinder (60) is closed by the lower 
plate (6d). A middle path (55) So that the delivery (53) of a low stage side compressor style (5L) 
and inhalation opening (52) of introductory tubing (2B) of an intermediate pressure fluid and a 
high rank side compressor style (5H) may be open for free passage pass a low stage side 
cylinder (60) and a middle plate (6m) from the above-mentioned up plate (6u) — the two-step 
compressor characterized by being continued and formed in a high rank side cylinder (60). 
[Claim 6] While a low stage side compressor style (5L) is constituted by the rotary compressor, 
in a two-step compressor according to claim 1 a high rank side compressor style (5H) It is 
arranged so that fixed scrolling (70) and revolution scrolling (71) which a spiral lap (7c, 7d) 
projects on one side of an end plate (7a, 7b), and it comes to form in it may gear mutually. While 
being constituted by the scrolling compressor with which the above-mentioned revolution 
scrolling (71) performs only revolution, and compresses a fluid The two-step compressor 
characterized by preparing the auxiliary valve (76) which permits only the regurgitation to the 
high-pressure ambient atmosphere of this compression fluid if the compression fluid compressed 
by fixed scrolling (70) and revolution scrolling (71) becomes the discharge pressure of a high- 
pressure ambient atmosphere. 

[Claim 7] While a high rank side compressor style (5H) is constituted by the rotary compressor, 
in a two-step compressor according to claim 1 a low stage side compressor style (5L) It is 
arranged so that fixed scrolling (70) and revolution scrolling (71) which a spiral lap (7c, 7d) 
projects on one side of an end plate (7a, 7b), and it comes to form in it may gear mutually. While 
being constituted by the scrolling compressor with which the above-mentioned revolution 
scrolling (71) performs only revolution, and compresses a fluid The two-step compressor 
characterized by preparing the auxiliary valve (76) which permits only the regurgitation to the 
middle path (55) of this compression fluid if the compression fluid compressed by fixed scrolling 
(70) and revolution scrolling (71) becomes intermediate pressure. 

[Claim 8] While the refrigerant circuit (20) through which the two-step compressor (30) of a 
publication, a heat-source side heat exchanger (22) and the 1st expansion device (E1), a vapor- 
liquid-separation machine (23) and the 2nd expansion device (E2), and a use side heat exchanger 
(24) are connected in order to any 1 of claim 1 to claims 7, and a refrigerant circulates is 
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constituted The conditioner characterized by connecting introductory tubing (2B) which supplies 
an intermediate pressure refrigerant to a two-step compressor (30) from a vapor-liquid- 
separation machine (23) between the above-mentioned two-step compressor (30) and a vapor- 
liquid-separation machine (23). 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the cure against improvement of 

compressor effectiveness about a two-step compressor and a conditioner. 

[0002] 

[Description of the Prior Art] Conventionally, there are some which a low stage side compressor 
style and a high rank side compressor style are prepared in casing, and are constituted in a two- 
step compressor as indicated by JP.5-133366A 

[0003] Inlet-side refrigerant piping of a refrigerant circuit is connected to inhalation opening, and, 
as for this low stage side compressor style, a low voltage refrigerant is supplied. On the other 
hand, as for the delivery of the above-mentioned low stage side compressor style, an 
intermediate pressure refrigerant is supplied from the vapor liquid separation by which connected 
through the middle path and inhalation opening of a high rank side compressor style was 
prepared in this middle path in the refrigerant circuit. Moreover, while carrying out opening of the 
delivery of the above-mentioned high rank side compressor style into casing, inlet-side 
refrigerant piping of a refrigerant circuit is connected to this casing. 

[0004] And the above-mentioned low stage side compressor style absorbs the low voltage 
refrigerant of a refrigerant circuit, and compresses it into an intermediate pressure refrigerant. 
Then, this intermediate pressure refrigerant is absorbed by the high rank side compressor style 
with the intermediate pressure refrigerant supplied from a vapor-liquid-separation machine, and 
this high rank side compressor style compresses an intermediate pressure refrigerant into a 
high-pressure refrigerant, and it carries out the regurgitation. 

[0005] In this two-step compressor, since an intermediate pressure refrigerant is used, 
improvement in refrigerating capacity is achieved according to the economiser effectiveness. 
[0006] 

[Problem(s) to be Solved by the Invention] However, as for each of low stage side compressor 
styles and high rank side compressor styles, the rolling piston mold rotary compressor is applied 
in the two-step compressor mentioned above. A blade is prepared free [ frequent appearance ] 
in a cylinder, and this piston rotates [ the tip of this blade ] this rolling piston mold rotary 
compressor in slide contact with the peripheral face of a piston while a piston carries out 
eccentricity and is prepared in a cylinder. 

[0007] Therefore, since the above-mentioned blade and the piston contacted, there was a 
problem of wearing a blade out. Since two steps of refrigerants are compressed especially, it 
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becomes a high compression ratio and a regurgitation coolant temperature becomes an elevated 
temperature, the effect by friction will appear more notably. 

[0008] Consequently, the foreign matter by the above-mentioned wear flowed the inside of a 
refrigerant circuit, and there was a problem that problems, such as lock out of a capillary tube, 
arose. 

[0009] This invention was accomplished in view of this point, and it aims at aiming at 
improvement in compressor effectiveness, without wear of a blade etc. arising. 
[0010] 

[Means for Solving the Problem] 

- Outline-this invention of invention applies at least the rotary compressor with which the piston 
and the blade were formed at one for any of a low stage side compressor style or a high rank 
side compressor style being. 

[001 1] - Solution means - A low stage side compressor style (5L) and a high rank side 
compressor style (5H) are contained by casing (31), and the 1st solution means is premised 
concrete on the two-step compressor which compresses two steps of low voltage fluids, and 
carries out the regurgitation of the high-pressure fluid by this both compressor style (5L, 5H). 
[0012] And the discharge tube (2d) of a high-pressure fluid is connected to the above- 
mentioned casing (31), and the high-pressure ambient atmosphere which a discharge tube (2d) 
opens for free passage to the part in casing (31) at least is constituted, furthermore, to 
inhalation opening (51) of the above-mentioned low stage side compressor style (5L) While the 
suction pipe (2r) of a low voltage fluid is open for free passage, the delivery (53) of a low stage 
side compressor style (5L) and inhalation opening (52) of a high rank side compressor style (5H) 
are open for free passage through a middle path (55). The delivery (54) of the above-mentioned 
high rank side compressor style (5H) is carrying out opening to the high-pressure ambient 
atmosphere in casing (31). On the other hand, in the above-mentioned middle path (55), 
introductory tubing (2B) which introduces the middle intermediate pressure fluid of a low voltage 
fluid and a high-pressure fluid is open for free passage. In addition, a blade (64) is really formed 
in this piston (61), and either [ at least ] the above-mentioned low stage side compressor style 
(5L) or the high rank side compressor style (5H) is constituted by the rotary compressor with 
which the above-mentioned piston (61) carries out rocking movement, and compresses a fluid 
while the annular piston (61) which carried out eccentricity into the cylinder (60) is contained. 
[0013] Moreover, in the solution means of the above 1st, as the 2nd solution means is shown in 
drawing 1 , while both a low stage side compressor style (5L) and a high rank side compressor 
style (5H) are constituted by the rotary compressor, the inside of casing (31) is constituted by 
the high-pressure ambient atmosphere at the whole. And the high rank side cylinder (60) of a 
high rank side compressor style (5H) is put side by side above the low stage side cylinder (60) of 
a low stage side compressor style (5L) through the middle plate (6m). Furthermore, while the 
inferior surface of tongue of a low stage side cylinder (60) is closed by the lower plate (6d), the 
top face of a high rank side cylinder (60) is closed by the up plate (6u). In addition, the middle 
path (55) is formed in the above-mentioned middle plate (6m) so that the delivery (53) of a low 
stage side compressor style (5L) and inhalation opening (52) of introductory tubing (2B) of an 
intermediate pressure fluid and a high rank side compressor style (5H) may be open for free 
passage. 

[0014] Moreover, in the solution means of the above 1st, as the 3rd solution means is shown in 
drawing 6 , while both a low stage side compressor style (5L) and a high rank side compressor 
style (5H) are constituted by the rotary compressor, the inside of casing (31) is constituted by 
the high-pressure ambient atmosphere at the whole. And the high rank side cylinder (60) of a 
high rank side compressor style (5H) is put side by side above the low stage side cylinder (60) of 
a low stage side compressor style (5L) through the middle plate (6m). Furthermore, while the 
inferior surface of tongue of a low stage side cylinder (60) is closed by the lower plate (6d), the 
top face of a high rank side cylinder (60) is closed by the up plate (6u). in addition, a middle path 
(55) should pass a low stage side cylinder (60) and a middle plate (6m) from the above- 
mentioned lower plate (6d) so that the delivery (53) of a low stage side compressor style (5L) 
and inhalation opening (52) of introductory tubing (2B) of an intermediate pressure fluid and a 
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high rank side compressor style (5H) are open for free passage — it is continued and formed in 
the high rank side cylinder (60). 

[0015] Moreover, in the solution means of the above 1st, as the 4th solution means is shown in 
drawing 7 , while both a low stage side compressor style (5L) and a high rank side compressor 
style (5H) are constituted by the rotary compressor, the inside of casing (31) is constituted by 
the high-pressure ambient atmosphere at the whole. And the high rank side cylinder (60) of a 
high rank side compressor style (5H) is put side by side through the middle plate (6m) under the 
low stage side cylinder (60) of a low stage side compressor style (5L). Furthermore, while the top 
face of a low stage side cylinder (60) is closed by the up plate (6u) r the inferior surface of tongue 
of a high rank side cylinder (60) is closed by the lower plate (6d). In addition, the middle path (55) 
is formed in the above-mentioned middle plate (6m) so that the delivery (53) of a low stage side 
compressor style (5L) and inhalation opening (52) of introductory tubing (2B) of an intermediate 
pressure fluid and a high rank side compressor style (5H) may be open for free passage. 
[0016] Moreover, in the solution means of the above 1st, as the 5th solution means is shown in 
drawing 8 , while both a low stage side compressor style (5L) and a high rank side compressor 
style (5H) are constituted by the rotary compressor, the inside of casing (31) is constituted by 
the high-pressure ambient atmosphere at the whole. And the high rank side cylinder (60) of a 
high rank side compressor style (5H) is put side by side through the middle plate (6m) under the 
low stage side cylinder (60) of a low stage side compressor style (5L). Furthermore, while the top 
face of a low stage side cylinder (60) is closed by the up plate (6u), the inferior surface of tongue 
of a high rank side cylinder (60) is closed by the lower plate (6d). in addition, a middle path (55) 
should pass a low stage side cylinder (60) and a middle plate (6m) from the above-mentioned up 
plate (6u) so that the delivery (53) of a low stage side compressor style (5L) and inhalation 
opening (52) of introductory tubing (2B) of an intermediate pressure fluid and a high rank side 
compressor style (5H) are open for free passage — it is continued and formed in the high rank 
side cylinder (60). 

[0017] Moreover, as the 6th solution means is shown in drawing 9 , in the solution means of the 
above 1st, the low stage side compressor style (5L) is constituted by the rotary compressor. In 
addition, a high rank side compressor style (5H) is arranged so that fixed scrolling (70) and 
revolution scrolling (71) which a spiral lap (7c, 7d) projects on one side of an end plate (7a, 7b), 
and it comes to form in it may gear mutually. While being constituted by the scrolling compressor 
with which the above-mentioned revolution scrolling (71) performs only revolution, and 
compresses a fluid If the compression fluid compressed by fixed scrolling (70) and revolution 
scrolling (71) becomes the discharge pressure of a high-pressure ambient atmosphere, the 
auxiliary valve (76) which permits only the regurgitation to the high-pressure ambient 
atmosphere of this compression fluid is prepared. 

[0018] Moreover, as the 7th solution means is shown in drawing 10 , in the solution means of the 
above 1st, the high rank side compressor style (5H) is constituted by the rotary compressor. In 
addition, a low stage side compressor style (5L) is arranged so that fixed scrolling (70) and 
revolution scrolling (71) which a spiral lap (7c, 7d) projects on one side of an end plate (7a, 7b), 
and it comes to form in it may gear mutually. While being constituted by the scrolling compressor 
with which the above-mentioned revolution scrolling (71) performs only revolution, and 
compresses a fluid If the compression fluid compressed by fixed scrolling (70) and revolution 
scrolling (71) becomes intermediate pressure, the auxiliary valve (76) which permits only the 
regurgitation to the middle path (55) of this compression fluid is prepared. 
[0019] The 8th solution means Moreover, the two-step compressor of any 1 of the solution 
means of the above 1 st to 7th solution means (30), The refrigerant circuit (20) through which a 
heat-source side heat exchanger (22), the 1st expansion device (E1), a vapor-liquid-separation 
machine (23) and the 2nd expansion device (E2), and a use side heat exchanger (24) are 
connected in order, and a refrigerant circulates is constituted. In addition, between the above- 
mentioned two-step compressor (30) and the vapor-liquid-separation machine (23), introductory 
tubing (2B) which supplies an intermediate pressure refrigerant to a two-step compressor (30) 
from a vapor-liquid-separation machine (23) is connected. 

[0020] - Operation - According to the above-mentioned specific matter, in this invention When a 
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low stage side compressor style (5L) and a high rank side compressor style (5H) drive, for 
example with the 6th solution means While the rotary compressor of a low stage side 
compressor style (5L) drives and the scrolling compressor of a high rank side compressor style 
(5H) drives, with the 7th solution means, the scrolling compressor of a low stage side 
compressor style (5L) drives, and the rotary compressor of a high rank side compressor style 
(5H) drives. 

[0021] The rotary compressor of the above-mentioned low stage side compressor style (5L) or a 
high rank side compressor style (5H) drives. At this high rank side compressor guard (5H), a 
piston (61) rocks and revolves around the sun to a blade (64) and one. And for example, with the 
8th solution means, the low voltage refrigerant which returns from a refrigerant circuit (20) flows 
into a cylinder room (6s) from the inhalation path (51) of a low stage side compressor style (5L), 
and is compressed by rocking of the above-mentioned piston (61). 

[0022] since the intermediate pressure refrigerant is supplied to the middle path (55) from the 
vapor-liquid-separation machine (23) on the other hand — solution means [ of ** a 2nd ] - with 
the 7th solution means, if the refrigerant pressure force becomes intermediate pressure, opening 
of the delivery (53) of a low stage side compressor style (5L) will be carried out. Then, the 
intermediate pressure refrigerant breathed out from the low stage side compressor style (5L) 
and the intermediate pressure refrigerant supplied from the vapor-liquid-separation machine (23) 
join at a middle path (55), and flows into a high rank side compressor style (5H). 
[0023] In the above-mentioned high rank side compressor style (5H), an intermediate pressure 
refrigerant is compressed and the regurgitation of the high-pressure refrigerant is carried out 
into casing (31). This high-pressure refrigerant flows into a refrigerant circuit (20), and this 
refrigerant circulates through a refrigerant circuit (20). 
[0024] 

[Effect of the Invention] Therefore, according to this invention, since the rotary compressor 
which made the piston (61) and the blade (64) one is applied to at least one side of a low stage 
side compressor style (5L) and a high rank side compressor style (5H), as compared with the 
rotary compressor of a rolling piston mold, a blade (64) and a piston (61) do not contact it. 
Therefore, wear of a blade (64) can be controlled. 

[0025] Although a regurgitation coolant temperature rises, since there is no wear of a blade (64) 
in a high rank side compressor style (5H) especially, the effect by friction can control more 
certainly. 

[0026] Consequently, the foreign matter by the above-mentioned wear cannot flow the inside of 

a refrigerant circuit (20), and lock out of a circuit etc. can be prevented certainly. 

[0027] Moreover, since according to the 6th solution means and the 7th solution means opening 

will be carried out if the auxiliary valve of a scroll type compressor compresses into the fluid of a 

predetermined pressure, fault compression can be prevented certainly. 

[0028] Moreover, since according to the 8th solution means the intermediate pressure 

refrigerant was supplied to the middle path (55) of a low stage side compressor style (5L) and a 

high rank side compressor style (5H) and cooling capacity and heating capacity can be raised, 

improvement in COP (coefficient of performance) can be aimed at. 

[0029] Moreover, since two steps of refrigerants are compressed, the rise of the discharge 

temperature of this refrigerant can be controlled. 

[0030] 

[The gestalt 1 of implementation of invention] Hereafter, the operation gestalt 1 of this invention 
is explained to a detail based on a drawing. 

[0031] As shown in drawing 2 , a conditioner (10) is a heat pump-type conditioner and is 
constituted by air conditioning operation and heating operation free [ a switch ]. 
[0032] The refrigerant circuit (20) of this conditioner (10) A compressor (30) and a 4 way 
change-over valve The indoor heat exchanger (24) and the accumulator (25) which are (21), the 
outdoor heat exchanger (22) which is a heat-source side heat exchanger and the 1 st expansion 
valve (E1) which is the 1st expansion device, a vapor-liquid-separation machine (23) and the 2nd 
expansion valve (E2) which is the 2nd expansion device, and a use side heat exchanger by 
refrigerant piping (26) It has the main coolant circuit (2M) which it comes to connect in order. 
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[0033] The above-mentioned 4 way change-over valve (21) switches to air conditioning 
operation of the condition which shows in drawing 2 as a continuous line, and heating operation 
of the condition which shows in drawing 2 with a broken line. 

[0034] Injection tubing (2B) is formed in the above-mentioned refrigerant circuit (20). This 
injection tubing (2B) is introductory tubing which carries out injection of the intermediate 
pressure gas refrigerant which is an intermediate pressure fluid to a compressor (30), an end 
opens for free passage in a vapor-liquid-separation vessel (23), and the other end is opening it 
for free passage to the compressor (30). That is, the intermediate pressure refrigerant which has 
an intermediate pressure of the condensation pressure of the refrigerant which is a high- 
pressure fluid, and the evaporation pressure of the refrigerant which is a low voltage fluid is 
stored by the above-mentioned vapor-liquid-separation machine (23). This injection tubing (2B) 
carries out injection of the intermediate pressure gas refrigerant of a gas phase to a compressor 
(30) among the intermediate pressure refrigerants of a vapor-liquid-separation machine (23). 
[0035] The 1st expansion valve (E1) of the above and the 2nd expansion valve (E2) consist of 
motor-operated valves in which opening adjustment is free. And the intermediate pressure 
refrigerant decompressed by the 1st expansion valve (E1) of the above or the 2nd expansion 
valve (E2) stores in a vapor-liquid-separation machine (23). 

[0036] The above-mentioned compressor (30) is constituted so that operation capacity may be 
controlled on stepless or a multistage story. As a description of this invention, this compressor 
(30) is a two-step compressor, and as shown in drawing 1 , in casing (31) of closed mold, a motor 
(40), a low stage side compressor style (5L), and a high rank side compressor style (5H) are 
contained, and it is constituted. 

[0037] The above-mentioned motor (40) is equipped with Rota (42) **** arranged in the center 
section of the stator (41) which fixed to the inner skin of casing (31), and the stator (41). The 
driving shaft (32) is connected with the center section of this rotor (42). This driving shaft (32) is 
extended below and connected with the low stage side compressor style (5L) and the high rank 
side compressor style (5H). 

[0038] The pars basilaris ossis occipitalis in the above-mentioned casing (31) is constituted by 
the sump section (33) of a lubricating oil, and it is immersed in the lubricating oil of this sump 
section (33) in the lower limit section of the above-mentioned driving shaft (32). In addition, 
although not illustrated in the lower limit section of the above-mentioned driving shaft (32), the 
oil pump of a centrifugal type is formed, and a lubricating oil passes along the oil supply way (34) 
within a driving shaft (32), and is supplied to the sliding part of a low stage side compressor style 
(5L) and a high rank side compressor style (5H). 

[0039] The above-mentioned low stage side compressor style (5L) and a high rank side 
compressor style (5H) are located under the motor (40), and are put side by side up and down. 
As for this low stage side compressor style (5L) and the high rank side compressor style (5H), all 
consist of the so-called swing type of rotary compressors as a description of this invention. 
[0040] The above-mentioned low stage side compressor style (5L) and a high rank side 
compressor style (5H) are the almost same configurations, and the high rank side compressor 
style (5H) is arranged above the low stage side compressor style (5L). A piston (61) is contained 
by the cylinder room (6s) formed in the cylinder (60), and this both compressor style (5L, 5H) is 
constituted, as shown in drawing 3 . A middle plate (6m) is prepared between the cylinders (60) 
of both the above-mentioned compressor style (5L, 5H), a lower plate (6d) is prepared, the 
inferior surface of tongue of the above-mentioned low stage side cylinder (60) is closed, an up 
plate (6u) is prepared and the top face of the above-mentioned high rank side cylinder (60) is 
closed. 

[0041] On the other hand, the piston (61) of each above-mentioned compressor style (5L, 5H) is 
formed in the shape of a circular ring, and the eccentric shank (62) is inserted in free [ rotation ]. 
Eccentricity of the above-mentioned eccentric shank (62) is carried out to a driving shaft (32), 
and it is formed. 

[0042] An inhalation path (51 52) is formed in each above-mentioned cylinder (60), and the end 
of this inhalation path (51 52) carries out opening to a cylinder room (6s), and constitutes 
inhalation opening. Moreover, while the regurgitation path (53) of a low stage side compressor 
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style (5L) is formed in the above-mentioned middle plate (6m), the regurgitation path (54) of a 
high rank side compressor style (5H) is formed in an up plate (6u) ? and the end of each of this 
regurgitation path (53 54) carries out opening to a cylinder room (6s), and constitutes the 
delivery. In addition, although not illustrated, if it becomes a predetermined discharge pressure, 
the discharge valve which carries out opening of the delivery is prepared in each above- 
mentioned regurgitation path (53 54). 

[0043] It is located between inhalation opening and a delivery, and to the above-mentioned 
cylinder (60), the bush hole (63) of the shape of a cylinder of shaft orientations carries out 
opening, and is formed in the cylinder room (6s) at it. The blade (64) projected and prolonged in 
radial is formed in the above-mentioned piston (61) in one. The tip side of this blade (64) is 
inserted through the rocking bush (6b) of a pair into the bush hole (63). 

[0044] The above-mentioned blade (64) has divided the cylinder room (6s) to the hyperbaric 
chamber which leads to the low pressure chamber which leads to an inhalation path (51 52), and 
a regurgitation path (53 54). The above-mentioned piston (61) rocks a rocking bush (6b) at the 
supporting point through a blade (64), and it is constituted so that a cylinder room (6s) may be 
revolved around the sun and a refrigerant may be compressed. 

[0045] Inlet-side refrigerant piping (2r) of a main coolant circuit (2M) is connected to the 
inhalation path (51) of the above-mentioned low stage side compressor style (5L). This inlet-side 
refrigerant piping (2r) is constituted by the suction pipe which supplies a low voltage gas 
refrigerant to a low stage side compressor style (5L). 

[0046] On the other hand, the annular middle path (55) is formed in the above-mentioned middle 
plate (6m). And the above-mentioned injection tubing (2B) is connected to a middle plate (6m), 
and this injection tubing (2B) is open for free passage to the middle path (55). That is, an 
intermediate pressure gas refrigerant is supplied and the above-mentioned middle path (55) is 
constituted by the intermediate pressure ambient atmosphere. 

[0047] Moreover, while the regurgitation path (53) of the above-mentioned low stage side 
compressor style (5L) is open for free passage to a middle path (55), the inhalation path (52) of a 
high rank side compressor style (5H) is open for free passage to a middle path (55), and an 
intermediate pressure refrigerant is supplied to a high rank side compressor style (5H). 
[0048] Moreover, opening of the regurgitation path (54) of the above-mentioned high rank side 
compressor style (5H) is carried out into casing (31), and the interior of this casing (31) is 
constituted by the high-pressure ambient atmosphere. And discharge-side refrigerant piping (2d) 
of a main coolant circuit (2M) is connected to the upper part of the above-mentioned casing 
(31). This discharge-side refrigerant piping (2d) is constituted by the discharge tube which 
carries out the regurgitation of the high pressure gas refrigerant. 

[0049] In addition, the regurgitation path (54) of a high rank side compressor style (5H) is 
established in the wrap up muffler (65) by the above-mentioned up plate (6u). 
[0050] - Explain air-conditioning actuation -, next the air-conditioning actuation of a conditioner 
(10) mentioned above. 

[0051] First, at the time of indoor air conditioning operation, a 4 way change-over valve (21) is 
switched to the continuous-line side of drawing 2 . In an outdoor heat exchanger (22), heat 
exchange of the refrigerant breathed out from the compressor (30) is carried out to the open air, 
and it is condensed. This liquid cooling intermediation is decompressed by the 1st expansion 
valve (E1), turns into an intermediate pressure refrigerant of the intermediate pressure of a 
condensation pressure and an evaporation pressure, and a vapor-liquid-separation machine (23) 
is covered with it. 

[0052] Among the intermediate pressure refrigerants of the above-mentioned vapor-liquid- 
separation machine (23), after intermediate pressure liquid cooling intermediation is 
decompressed by the 2nd expansion valve (E2), in indoor heat exchanger (24), it carries out heat 
exchange to indoor air, evaporates, and cools indoor air. Then, this gas refrigerant performs 
return and this refrigerant circulation actuation to a compressor (30) through an accumulator 
(25). 

[0053] On the other hand, at the time of heating operation, a 4 way change-over valve (21) is 
switched to the broken-line side of drawing 2 . In indoor heat exchanger (24), heat exchange of 
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the refrigerant breathed out from the compressor (30) is carried out to indoor air, and it is 
condensed, heating indoor air. Then, this liquid cooling intermediation is decompressed by the 
2nd expansion valve (E2), turns into an intermediate pressure refrigerant, and a vapor-liquid- 
separation machine (23) is covered with it. 

[0054] Among the intermediate pressure refrigerants of the above-mentioned vapor-liquid- 
separation machine (23), after intermediate pressure liquid cooling intermediation is 
decompressed by the 1st expansion valve (E1), in an outdoor heat exchanger (22), it carries out 
heat exchange to the open air, and evaporates. Then, this gas refrigerant performs return and 
this refrigerant circulation actuation to a compressor (30) through an accumulator (25). 
[0055] Since injection tubing (2B) is formed at the time of air-conditioning operation mentioned 
above, injection of the intermediate pressure gas refrigerant of a vapor-liquid-separation 
machine (23) is carried out to a compressor (30). 

[0056] Then, property change of the refrigerant in the above-mentioned refrigerant circuit (20) is 
explained in full detail based on drawing 4 . 

[0057] First, the refrigerant in the above-mentioned compressor (30) is compressed into the 
high-pressure condition of the condensation pressure of F points from the low voltage condition 
of E points. This high pressure gas refrigerant is condensed by the outdoor heat exchanger (22) 
or indoor heat exchanger (24), and turns into high-pressure liquid cooling intermediation by G 
points. This high-pressure liquid cooling intermediation is decompressed by the intermediate 
pressure refrigerant to H points by the 1st expansion valve (E1) or the 2nd expansion valve (E2), 
and is stored in a vaporHiquid-separation machine (23), and this vapor-liquid-separation machine 
(23) separates it into intermediate pressure liquid cooling intermediation and an intermediate 
pressure gas refrigerant. 

[0058] While injection of this separated intermediate pressure gas refrigerant is carried out to a 
compressor (30) and (refer to the I point) through injection tubing (2B), intermediate pressure 
liquid cooling intermediation is decompressed by the low voltage two phase refrigerant from J 
point to K points by the 2nd expansion valve (E2) or the 1st expansion valve (E1). This low 
voltage two phase refrigerant evaporates in indoor heat exchanger (24) or an outdoor heat 
exchanger (22), changes to E points, and returns to a compressor (30). 

[0059] Consequently, if it is at the time of heating operation, since an intermediate pressure gas 
refrigerant is added, a refrigerant circulating load increases and heating capacity of the 
refrigerant which flows the indoor heat exchanger (24) used as a condenser improves. 
[0060] On the other hand, if it is at the time of air conditioning operation, since the enthalpy 
from H points to J point increases, the heating value of the low voltage two phase refrigerant of 
K points of the refrigerant which evaporates in indoor heat exchanger (24) increases, and its 
cooling capacity improves. 

[0061] Moreover, as shown in drawing 5 , the power of X part will be reduced. 
[0062] Next, compression actuation of the above-mentioned compressor (30) is explained. 
[0063] By the drive of a motor (40), a driving shaft (32) rotates, and the piston (61) of a low 
stage side compressor style (5L) and a high rank side compressor style (5H) rocks the core of a 
bush hole (63) at the supporting point, and revolves around the sun. And the low voltage gas 
refrigerant which returns from the accumulator (25) in the above-mentioned main coolant circuit 
(2M) flows into a cylinder room (6s) from the inhalation path (51) of a low stage side compressor 
style (5L), and is compressed by rocking of the above-mentioned piston (61). 
[0064] On the other hand, since the intermediate pressure refrigerant is supplied to the middle 
path (55) from the vapor-liquid-separation machine (23), if the refrigerant pressure force in a 
cylinder room (6s) becomes intermediate pressure, opening of the discharge valve of a low stage 
side compressor style (5L) will be carried out. Then, the intermediate pressure refrigerant 
breathed out from the low stage side compressor style (5L) and the intermediate pressure 
refrigerant supplied from the vapor-liquid-separation machine (23) join at a middle path (55), and 
flows into the cylinder room (6s) of a high rank side compressor style (5H). 
[0065] In the above-mentioned high rank side compressor style (5H), an intermediate pressure 
refrigerant is compressed and the regurgitation of the high-pressure refrigerant is carried out 
into casing (31). This high-pressure refrigerant passes along between motors (the stator (41) of 
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40), and Rota (42), and it carries out the regurgitation to a main coolant circuit (2M). This high- 
pressure refrigerant circulates through a refrigerant circuit (20), as mentioned above. 
[0066] - Since according to effectiveness - of the operation gestalt 1 , therefore this operation 
gestalt the intermediate pressure refrigerant was supplied to the middle path (55) of a low stage 
side compressor style (5L) and a high rank side compressor style (5H) and cooling capacity and 
heating capacity can be raised, improvement in COP (coefficient of performance) can be aimed 
at. 

[0067] Moreover, since two steps of refrigerants are compressed, the rise of the discharge 
temperature of this refrigerant can be controlled. 

[0068] Moreover, since the rotary compressor which made the piston (61) and the blade (64) one 
is applied, a blade (64) and a piston (61) do not contact as compared with the rotary compressor 
of a rolling piston mold. Therefore, wear of a blade (64) can be controlled. 

[0069] Although a regurgitation coolant temperature rises, since there is no wear of a blade (64) 
in a high rank side compressor style (5H) especially, the effect by friction can control more 
certainly. 

[0070] Consequently, the foreign matter by the above-mentioned wear cannot flow the inside of 

a refrigerant circuit (20), and lock out of a circuit etc. can be prevented certainly. 

[0071] 

[The gestalt 2 of implementation of invention] As this operation gestalt is shown in drawing 6 , 
the regurgitation path (53) of a low stage side compressor style (5L) is established in a lower 
plate (6d). on this lower plate (6d), while a lower muffler (66) is prepared, a middle path (55) 
should pass a lower plate (6d) and a low stage side cylinder (60) — a middle plate (6m) — a 
passage — a high rank side cylinder — ( — it is continued and formed in 60). 
[0072] Like the operation gestalt 1, the above-mentioned middle path (55) is open for free 
passage to the inhalation path (52) of a high rank side compressor style (5H) while injection 
tubing (2B) is open for free passage. 

[0073] therefore, the refrigerant compressed at low stage side compressor guard (5L) — a 
regurgitation path (53) to a lower muffler (66) — a passage — a middle path — ( — pass 55) — 
it flows to the inhalation path (52) of a high rank side compressor style (5H), and the 
intermediate pressure refrigerant of injection tubing (2B) joins at this middle path (55). An 
operation and effectiveness are the same as the operation gestalt 1 in other configuration lists. 
[0074] 

[The gestalt 3 of implementation of invention] As shown in drawing 7 , this operation gestalt 
arranges conversely the low stage side compressor style (5L) of the operation gestalt 1, and a 
high rank side compressor style (5H), and arranges caudad a high rank side compressor style 
(5H) for a low stage side compressor style (5L) up. 

[0075] That is, a low stage side compressor style (5L) is formed between an up plate (6u) and a 
middle plate (6m), and the high rank side compressor style (5H) is formed between the middle 
plate (6m) and the lower plate (6d). And while the regurgitation path (54) of a high rank side 
compressor style (5H) is formed, the lower muffler (66) is prepared in the above-mentioned 
lower plate (6d). 

[0076] Moreover, the above-mentioned lower plate (6d), a high rank side cylinder (60) and a 
middle plate (6m), and a low stage side cylinder (60) and an up plate (6u) are covered, and the 
guidance path (56) is formed in the vertical direction. This guidance path (56) is open for free 
passage to a lower muffler (66) and an up muffler (65), and it is constituted so that a high- 
pressure refrigerant may be led to an up muffler (65) from the regurgitation path (54) of a high 
rank side compressor style (5H). 

[0077] Therefore, the refrigerant compressed at low stage side compressor guard (5L) flows 
from a regurgitation path (53) through the middle path (55) of a middle plate (6m) to the 
inhalation path (52) of a high rank side compressor style (5H), and the intermediate pressure 
refrigerant of injection tubing (2B) joins at this middle path (55). The high-pressure refrigerant 
breathed out from the high rank side compressor style (5H) passes along a guidance path (56) 
from a lower muffler (66), and is breathed out inside casing (31) through an up muffler (65). An 
operation and effectiveness are the same as the operation gestalt 1 in other configuration lists. 
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[0078] 

[The gestalt 4 of implementation of invention] As shown in drawing 8 , this operation gestalt 
arranges conversely the low stage side compressor style (5L) of the operation gestalt 2, and a 
high rank side compressor style (5H), and arranges caudad a high rank side compressor style 
(5H) for a low stage side compressor style (5L) up. 

[0079] That is, a low stage side compressor style (5L) is formed between an up plate (6u) and a 
middle plate (6m), and the high rank side compressor style (5H) is formed between the middle 
plate (6m) and the lower plate (6d). And while the regurgitation path (53) of a low stage side 
compressor style (5L) is formed in the above-mentioned up plate (6u), the middle muffler (67) 
which the regurgitation path (53) of a low stage side compressor style (5L) opens for free 
passage is formed in the interior of an up muffler (65). 

[0080] moreover, a middle path (55) should pass an up plate (6u) and a low stage side cylinder 
(60) — a middle plate (6m) — a passage — a high rank side cylinder — ( — it is continued and 
formed in 60) and is open for free passage to the inhalation path (52) of the above-mentioned 
middle muffler (67) and a high rank side compressor style (5H). 

[0081] On the other hand, while the regurgitation path (54) of a high rank side compressor style 
(5H) is formed, the lower muffler (66) is prepared in the above-mentioned lower plate (6d). 
[0082] Moreover, the above-mentioned lower plate (6d), a high rank side cylinder (60) and a 
middle plate (6m), and a low stage side cylinder (60) and an up plate (6u) are covered, and the 
guidance path (56) is formed in the vertical direction. This guidance path (56) is open for free 
passage to a lower muffler (66) and an up muffler (65), and it is constituted so that a high- 
pressure refrigerant may be led to an up muffler (65) from the regurgitation path (54) of a high 
rank side compressor style (5H). 

[0083] therefore, the refrigerant compressed at low stage side compressor guard (5L) — a 
regurgitation path (53) to a middle muffler (67) — a passage — a middle path — ( — pass 55) — 
it flows to the inhalation path (52) of a high rank side compressor style (5H), and the 
intermediate pressure refrigerant of injection tubing (2B) joins at this middle path (55). The high- 
pressure refrigerant breathed out from the high rank side compressor style (5H) passes along a 
guidance path (56) from a lower muffler (66), and is breathed out inside casing (31) through an up 
muffler (65). An operation and effectiveness are the same as the operation gestalt 1 in other 
configuration lists. 
[0084] 

[The gestalt 5 of implementation of invention] As shown in drawing 9 , while this operation 
gestalt constitutes a low stage side compressor style (5L) from a rotary compressor like the 
operation gestalt 1, it constitutes a high rank side compressor style (5H) from a scroll type 
compressor. 

[0085] Fixed scrolling (70) and revolution scrolling (71) are contained by casing (31), and the high 
rank side compressor style (5H) of this scroll type is constituted. This fixed scrolling (70) and 
revolution scrolling (71) the front face of the end plate (7a, 7b) formed disc-like — being spiral 
(the shape of an involute), while the formed lap (7c, 7d) is set up and constituted, makes the 
front face of these both end plates (7a, 7b) meet mutually and is installed up and down Both the 
above-mentioned laps (7c, 7d) have got into gear mutually. 

[0086] The periphery edge of the end plate (7a) of the above-mentioned fixed scrolling (70) has 
fixed to casing (31). Moreover, while a cylinder-like scrolling shaft (7e) is projected and formed in 
the tooth-back center section of the end plate (7b) of the above-mentioned revolution scrolling 
(71), the tooth-back side (inferior-surface-of-tongue side) of this end plate (7b) is laid in the 
frame (72) fixed to casing (31) free [ sliding ]. 

[0087] While the upper limit section of the above-mentioned driving shaft is supported by the 
bearing (73) fixed to the frame (72), the eccentric section (74) projects, it is formed and the 
scrolling shaft (7e) is inserted in this eccentric section (74). 

[0088] Rotation is prevented with the Oldham ring prepared between frames (72), and the 
above-mentioned revolution scrolling (71) is constituted so that rotation of a driving shaft (32) 
may perform only orbital motion to fixed scrolling (70) focusing on the axial center of this driving 
shaft (32). And the compression space formed among both the above-mentioned laps (7c, 7d) 
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contracts moving spirally toward a core from an outside, and compresses a refrigerant. 

[0089] On the other hand, injection tubing (2B) is open for free passage, and the inside of casing 

(31) of the lower part of the above-mentioned frame (72) serves as an intermediate pressure 
ambient atmosphere, and is constituted by the middle path (55) while the regurgitation path (53) 
of a low stage side compressor style (5L) is open for free passage. Moreover, discharge-side 
refrigerant piping (2d) is connected, and the inside of casing (31) above the end plate (7a) of the 
above-mentioned fixed scrolling (70) is constituted by the high-pressure ambient atmosphere. 
[0090] And the outside of both the above-mentioned laps (7c, 7d) is constituted by the suction 
chamber (75), the inhalation path (52) formed in the frame (72) is open for free passage, and this 
suction chamber (75) is open for free passage to the middle path (55). 

[0091] While a regurgitation path (54) is formed in a center section, the auxiliary valve (76) is 
prepared in the end plate (7a) of the above-mentioned fixed scrolling (70). This auxiliary valve 

(76) opens and closes an auxiliary path (7f), and if the high-pressure refrigerant in the middle of 
the compression compressed by fixed scrolling (70) and revolution scrolling (71) becomes the 
discharge pressure of a high-pressure ambient atmosphere, it is constituted so that only the 
regurgitation to the high-pressure ambient atmosphere of this refrigerant may be permitted. 
[0092] Therefore, the refrigerant compressed at low stage side compressor guard (5L) flows to 
the inhalation path (52) of a high rank side compressor style (5H), after it is breathed out by the 
middle path (55) in casing (31) and the intermediate pressure refrigerant of injection tubing (2B) 
joins. 

[0093] On the other hand, revolution scrolling (71) of a high rank side compressor style (5H) is 
contracted, moving toward a core while carrying out eccentricity by rotation of a driving shaft 

(32) , rotating, performing only revolution to fixed scrolling (70) and carrying out sequential 
formation of the compression space among both laps (7c, 7d). 

[0094] The refrigerant of intermediate pressure is flowed and compressed into compression 
space from a suction chamber (75), and is breathed out from a regurgitation path (54) in 
principle. If a high-pressure refrigerant is compressed in the middle of this compression to a 
high-pressure ambient atmosphere, an auxiliary valve (76) will carry out opening and will carry 
out the regurgitation to a high-pressure ambient atmosphere. 

[0095] Consequently, it is breathed out, without carrying out fault compression of the above- 
mentioned refrigerant. An operation and effectiveness are the same as the operation gestalt 1 in 
other configuration lists. 
[0096] 

[The gestalt 6 of implementation of invention] As shown in drawing 10 , while this operation 
gestalt constitutes a low stage side compressor style (5L) from a scroll type compressor, it 
constitutes a high rank side compressor style (5H) from a rotary compressor like the operation 
gestalt 1 conversely [ the above-mentioned operation gestalt 5 ]. 

[0097] That is, in drawing 1010 , in the operation gestalt 5, the above-mentioned low stage side 
compressor style (5L) is constituted almost similarly, although illustrated by vertical reverse. And 
while inlet-side refrigerant piping (2r) is opened for free passage by the suction chamber (75) of 
this low stage side compressor style (5L), the middle muffler (77) is prepared in the tooth back 
(inferior surface of tongue) of the end plate (7a) of fixed scrolling (70). To this middle muffler 

(77) , a middle path (55) is open for free passage, and this middle path (55) is open for free 
passage through the end plate (7a) and frame (72) of fixed scrolling (70) to the inhalation path 
(52) of a high rank side compressor style (5H). 

[0098] In addition, if a refrigerant is compressed in the middle of compression even to 
intermediate pressure, opening of the auxiliary valve (76) of the low stage side compressor style 
(5L) which is a scroll type compressor will be carried out, and it will carry out the regurgitation of 
the refrigerant to a middle muffler (77). 

[0099] Moreover, the above-mentioned high rank side compressor style (5H) is the rotary 
compressor with which the piston (81) was contained, and is constituted like the operation 
gestalt 1 by the cylinder room (8S) in a cylinder (80). The above-mentioned piston (81) carries 
out eccentricity by the eccentric section (84), and vertical both sides of the above-mentioned 
cylinder room (8S) are established while being closed by an up plate (82) and the lower plate 
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(83). 

[0100] In addition, opening of the regurgitation path (54) of the above-mentioned high rank side 
compressor style (5H) is carried out into casing (31), and the interior of this casing (31) is 
constituted by the high-pressure ambient atmosphere. An operation and effectiveness are the 
same as the operation gestalt 5 in other configuration lists. 
[0101] 

[The gestalt of other operations of invention] the above-mentioned operation gestalt 5 — the 
inside of casing (31) — although ****** was mostly constituted to the middle path (55), the 
regurgitation path (53) of a low stage side compressor style (5L) and the inhalation path (54) of a 
high rank side compressor style (5H) may be connected by middle paths (55), such as a duct, 
and the interior of casing (31) may be constituted in a high-pressure ambient atmosphere at the 
whole. 

[0102] Moreover, although the operation gestalt 6 constituted the interior of casing (31) in the 
high-pressure ambient atmosphere at the whole the regurgitation path (53) of a low stage side 
compressor style (5L) is opened for free passage to casing (31) like the operation gestalt 5 — 
making — the inside of casing (31) — ****** j s mostly constituted to a middle path (55), and 
you may make it make a middle path (55) open the inhalation path (52) of a high rank side 
compressor style (5H) for free passage 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the compressor of the operation gestalt 
1. 

[Drawing 2] It is the refrigerant circuit Fig. showing the operation gestalt 1. 

[Drawing 3] It is the flat-surface sectional view showing a low stage side compressor style and a 
high rank side compressor style. 

[Drawing 4] It is the Mollier chart showing the refrigerant property of the refrigerant circuit of 
the operation gestalt 1 . 

[Drawing 5] It is the state diagram showing the relation between the pressure of the compressor 
of the operation gestalt 1 , and the volume. 

[Drawing 6] It is drawing of longitudinal section showing the compressor of the operation gestalt 
2. 

[Drawing 7] It is drawing of longitudinal section showing the compressor of the operation gestalt 
3. 

[Drawing 8] It is drawing of longitudinal section showing the compressor of the operation gestalt 
4. 

[Drawing 9] It is drawing of longitudinal section showing the compressor of the operation gestalt 
5. 

[Drawing 10] It is drawing of longitudinal section showing the compressor of the operation gestalt 
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6. 

[Description of Notations] 

10 Conditioner 

20 Refrigerant Circuit 

2B Injection tubing (introductory tubing) 

30 Compressor 

31 Casing 
40 Motor 

5L Low stage side compressor style 
5H High rank side compressor style 
51 52 Inhalation path 
53 54 Regurgitation path 

55 Middle Path 

56 Guidance Path 

60 80 Cylinder 

61 81 Piston 
64 Blade 

70 Fixed Scrolling 

71 Revolution Scrolling 
7a, 7b End plate 

7c, 7d Lap 

76 Auxiliary Valve 



[Translation done.] 
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m# (ED i:sij«^8tss (23) kf&2m&mffiT*hz>m so 



4#§fl 2000-73974 
8 

2P3i# (E2) iftjfflfflii^^m^-cfc^^rt^ms 

(24) i7*aAl/-? (25) (26) K<fc 

o t JUifcttB Ztixttz ±^m\s\m (2M) «r«;t-cv* 
5. 

[0 0 3 3] ±f2Eg&gjt&# (21) fi, 0 2 t;^-c^ 

[0 0 3 4] ±.n#!m®& (20) JCtt, -O^a^a 
>f (2B) fr&VbnXl^Z> 0 ^y^x^VaVf 
(2B) fi, + IBEE*#^*5 + WJE;{f*}&B*ffi«« 
(30) IC-l'Vv'^iJ'^g >-f^^EA < l : T*fco-C, — 
fttt^RIS (23) Id, ffiW^Sffifll (30) KSKiLTV* 
5„ o*«9, ±£ft«&ffB (23) ICfi, ifSJEifEflE-efc 

^ >^ ^y 3 yf (2B) a, ab^ies (23) m 
m^m<oo^>. #*tB(D<pffl&tfxi$mzmm®. oo) 

[0 0 3 5] ±123? 1 SS?3fi# (El) t^2Bg§S# (E2) 
-LfESf? 1 (El) XHSfl 2 B£31# (E2) Xiii&Ztl 

z*m&#im&ts.Wiftm& (23) fc»«i-s 0 

[0 0 3 6] JblEJEStSS (30) »4, 

oo) ^urotsiu, 2&mmmx*>^x, 

ilK/TfJ; ^PB^W-Jr— i^V^ (31) rtl-^— 

^ (40) &<&a«sffi«« (5D Rxf&wcwizmmm 

(5H) i:^l^XiW$^^T1llfig$^^TV^5o 

[0 0 3 7] ±fE-=E~ ^ (40) (i, *r—'s^tr (31) w 
rtSffilcH^Stvfc^.^— ^ (41) ir> *^r-* (41) 
Of*»«ciBK**tfcn — (42) t $r$r«x.T^5. 
g^n-i? (42) (7)**S|5lCf4. (32) *t%J£$*L 

T^5o B^PSb?* (32) « x T36r^ffift**tT»a«ffi 
ISttfll (5L) ^U=ii5©«!lBE^ia« (5H) ^^igS$^^TV^ 

[0 0 3 8] ±12^— (31) rtro/SS|5fijPi>t?aw 

»js«>a5 (33) izffit&£ix s mmfizfru m) <ommm 
±enntt (32) ©T»»!»»a»*ixrv>s. 

±12^11)^ (32) WTS&gBKte, m^v^^K m 
^OttxKv^Klt&iU (32) 

(34) ^ilt), (g©ffiijffii^«« (5L) RVSS 
MIEtSMffi (5H) ©SSftffi@ftCttif&§H5. 
[0 0 3 9] ±IS<&g;{a!lffi^a* (5L) Rxfmtkm&m 
mm (5H) fi, ^—9 (40) <OT*-(CffiSLT±TICW 

aa:$nTv^s„ ttfi««Effi«i«i (5D R.xfmmms.m 
mm (5H) lt, RftM^^s* 

v ym (d u - * v zmmxmm $ tix v * -5 . 

[0040] ±.fti&$km&ffimm (su R.vmwtM&& 
mm (5H) {zitm-nm&xhix. {&mmmmm 

m (5L) <Oi*-tC»5©fii|JE^««| (5H) ASiag^tLT^ 
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S„ KPJEESiSMIf (5L, 5H) tt, H3^^-TJ;5I-. > 

y^y (60) ftictei&zntzi/v (6s) idt-^h 
v (6D iWLmztirm&ztix^s. ±.%zmizmmm 

(5L, 5H) lD->!)y^ (60) OHfcliS Y)VZf\s— Y 
(6m) #R»t&;it, ±.K&#Q&i'!)i'tr (60) fflTII* 

tw^—h (6d) #wutbtixBimzti* ±mmmm 

*S])>fT (60) ro±ffi«±^a57 ,, ^- h (6u) ^KJtfejh, 

[0041] ±&&&mmm (sl, sh) cd h 

> (61) l±n*ttfc»***L, <R<bNffi (62) ^[Hl^g 
«EK:«*»**frv*5. ±IE{S-L>tt95 (62) (A. JEfbtt 

(32) ICig^UT^$tLT^5o 

[004 2] ±iE=&->y (60) KttKAilSS (51, 
52) KKAIM (51, 52) W-4S*s^yv 

(6s) (CMP LT©AP4r^LTV^„ _t 
IE5 h (6m) K f*{£g:ffl|jEift«« (5L) <OP± 

WilUS (53) dS^^tv^-*-. ±S|57*U— h (6u) 
*4^©fl!lJE^« (5H) roSttililK (54) AW&tStl. 

K#otmsK (53, 54) <D-m^>u (e s ) ten 

P VX<±mn*ffii$.l,x^Z>. ft. H^Lfcv^ _hfE 
=frn±tHiIS§ (53, 54) iat s Bf^n±fflffi^)(c:/iSi:P± 

iti p & eg p f s b± w # a* & »t e> tt-c v > 5 „ 

[0 0 4 3] JifEv^y^y (60) Kte, KAPtetfflP 
i:roP a 1^ffigLTtt*-|6]ORStt<0^y>^7L (63) 
■>y^i (6s) tdBBP L-C^$tuTV^5„ ±f5f;* 
(61) Ctt^&^lollC^fflLTiitfST'U-— K (6 

4) as— flEttte7£j*£*t-Cl^S. g^L K (64) <D$fc 

iSffiUti, ^3/->=.TL (63) [*Hz-ttc>mW)7yi'~ (6 
b) fc^LTff A^ftTV^,, 

[ O O 4 4 ] JifE^ I K (64) tt, V y (6s) 

KAiiK (51, 52) {CiiCSlSJE^tntffiiigS (5 
3, 54) ICilCSifSJE^KEMLT^.S,, Jhf2tf* h 
V (61) fct, zfU— K (64) ^LtSB/yi'a (6 
b) «rX£|cttlbU ->y>^ (6s) £<&iEL-Ci£giE 

[004 5] Jilft&gkflfEffittMft (5L) <D© AjISS (5 
1) Jcii, ±<$MiB}1£ (2M) ©KAffllJ^JKiBW (2r) * 
»tt£*L-0*5. RRAfflftKB* (2r) te, (gJ&flUJJE 
ttttMff (5L) ^{gJE^^ft^Sr^-t-SKAtt^S^^ 

[004 6] ±155 h (6m) JCtt, & 

tf^WiiBS (55) tfJgjSSftT^S. *LT, -h!E-f 
V^^^->3 (2B) «S 5K;^l/-h (6m) \z.mfL 
ZtlXm* a (2B) a^fflilBS (55) 

*ilL-TV>S. o*9. ±fB*>ISIii8S (55) I*, *F«S3EE 

[0 0 4 7] ±IE{£@:ffllJEffittH*i (5L) <DP±fflii 

gs (53) »>fmiiB (55) \mmirz>-^. n»<uE«g 

mm (5H) (DKAiiSS (52) ^^FbIiISS (55) Icigil 

u <i>ms^jHi^n»flj£f8«« (sh) ic»if&$H5o 
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[0 04 8] *fc, ±&&&tm&ffimm (5to ©stma 

SS (54) tt, /r—*s./# (31) rtfcBHRU K^— 
^ (31) Ort»4*i*JE#Hftfc«**ix-CV^S. *L 
T, ±IE^--»i/ (31) £#g£[H]Sg (2 

M) oefciilffi&jHlBff (2d) #*HS**vCi^S. &n±aj 
WftM&<g (2d) H\ Kl£;tf;**MifctttH-rsefctHtfK: 

[0 0 4 9] fiSh ±f5±SP7*l^-h (6u) fctt, jSilfcfliJ 

s*ttM* (sh) oetmaK (54) «r«5±»^:7? (e 

[0050] -QSmUnWiW- 
mz, (10) ©ffl*»ifp»f^fco 

[0051] 5te-t*. airtoftwateWKitt, mmmwkfr 

(21) ^0 2<D*||ffl!|lC^]lp^x.5„ (30) a»& 

PiUJL/b^Mfi. ^^f»5f«IS§ (22) ^*3V^T^5li:fi 
SElftLTWBi-S. »lBg3S# (El) "C 

«t4oT^l$ (23) tCffl^So 
20 [0 05 2] ±.m&.W.9fMW; (23) W«f mS.^<0 b 
*>, f fflffittftifiEW:, ^2It3g# (E2) T-^ffi^tvfc 
^rt^^Sf (24) K^T^rt£5ti:f&&2£8lLT 

t^au-* (25) 5rSrffi^« (30) ics Y) x :o 

[0 0 5 3] fllg^Ctt, Eg8S^m# (21) y 

*rH2©Sfc»«K:«H>»**. S»W (30) a»6>?tau 
fcftfltti. Shifts (24) tc*3V^TSrt^i:S!vS5 

JO m2Wm# (E2) -Cjl^JE^a, fr*1BEftj^t 

*o-C»«»«» (23) fc«*S Q 
[0 0 5 4] ±|5^?g^Bt^ (23) OtlBffiftttE© b 
*>, ^^fffK?^M«. SlSljl* (El) T-^JE^tL/c 

«. ^msifts (22) fc*sv%r^*ir»**Lr*3B 
-T-5. ^ro^, :©^ftI(i7*aAi — ^ (25) £ 
STJEJgttl (30) ICRD. r©»«Hl»«ifP*tT5. 
[0 0 5 5] ±j^EL>t^i^alEB#|C*3^^•r, -yvs?*^ 
-VaV^ (2B) ;4Si2:tt?3*L-0->.5<£>-C\ 5v,fS^H§g (2 

3) o*ns#;*ftjKa'EEf8«ll (30) Wyy.^^i' 

[0 0 5 6] trt, JbCAIKEIM (20) iz&VZtiim 

[0 0 5 7] 5feT, ±CJEIM1 (30) K*5»t*»«Ett x 
E M<0\&J£&mi>* h F ^(OHIgJE A09n£4Kffilc£EI8 $ 

tiz>o z<omBZtfx#;mi-t. &MMzvm (22) xnt 

fi?fc£&S§ (24) t?«BU GA-C*BE«ft«U:j!e6. 
i©KJE«»«f*. «1H(«# (El) X»*m2ljg?g# 
(E2) -CH**-etlll£E*lltK:»E*ii» ftffi&RMI 

(23) teats ^^bsss (23) ttfmmwattmb 
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[0 0 5 8] i©»«Lfc«t>ni]ffi^^ftttEtt, 
^a^W (2B) Sr^L.TJBEIB«l (30) < I A#]R) fc 
-f^i^v'iyJW-*, fR8JE«!^i«tt, J 
P>S&2lS*3g# (E2) XfiSllli?3g# (El) fK^*T-{S 

£&Sf (24) Xfig*&£tfeS§ (22) -CHWSU E^K 

*fbL-cm»* (30) \cmz>o 
[0059] :©e», «jj»Eii$te*>-s-CH\ 
£*S£rtfft£*MB (24) Sr«Eix*JftjBttt. <t"Wff#^ 

[0 0 6 0] — ftll^Cfeotli^ K^OigBE 
O-Cv trt^M (24) t««t5fti©fl*!#< 
[0 0 6 1] Jjfc, H5K^-r«fc5l-, XMft<DW>j]& 

[0062] m^. ±m&mm oo <ommWim^^ 

[0 0 6 3] * (40) (DKSlt- J: oT^fttt (32) 

#bieu <&gtfl.E«wft (5D -Rxf-nwrnmrnm 

(5H) Olf^hv (61) *^«/J/a?L (63) Of-feSrS 
^»cSSbU-C43!e-t-S. tU, Jbf2£?£l£|H]Sg (2M) 
IctsttST-^cxAu-:? (25) d»f>M5(ejffi^?&«E 
tt, (6;Sfti|Eag^1ll (5L) ©KAilSS (51) H-VJy 

trm. (6 S ) kssau iEtr^h^ (6i) commzzo 

[0 0 6 4] tf'HSJilSg (55) Ktt, $5^5>BISi 

(23) *»&t>nffi»jaiE*t«j&*nrv^5©-c, i&mmis. 
tfsmm (so oiitai#tt, ~>y>-ys (6 S ) f^cd^jkje 

(5L) <6>&i£ttLfc?mEfttt&ftffijMB» (23) 
«^$4xfetf>B5JE?&fflEitt*raiiK (55) letter**. 
U ffigkffiEJSttMft (5H) <z>~>l)^?g. (6s) fcflLV*- 

So 

[oo6 5] ±mHhmM&mm.ffi (bh) ic^-cra, * 

rajE^SrfEiffiUTiSSJffi^S:^— (31) rtfcqfc 

ttJ-TS. r <OiSffi?&^»4, (40) X— ^ (4 

l) ku-f (42) i©WSriiO. ±&<&l§18& (210 \z 

(20) zmm-tz. 

[0066] -mmr^m 1 w^j*- 

(5D tmnusmm <sh) £«>?miitt 

(55) lctt»i-5J:5KL*:fcie>K, JM!fltt7*amB 
*Srl*]±$ii-5c t^T'#^ro-C% COP (j&Rftft) 

[0 0 6 7] Sfc, ftMESr2«ffitt-*-S©-C, BEftHtO 

[0 0 6 8] tr*hv(61) i^Wh* (64) t 
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(64) tt/hy (61) i:^«*ll-f-Sit* s *V\ ±o 
t, T'U— K (64) ©*«*r#|HWi-5ri 

[0 0 6 9] A&ftffitt&Mft (5H) ICJol^TM:, 

?tU»jK»*#_k#|.-*-5'fe©0>, ^U-K (64) CQJg^ 

[0 0 7 0] ±C*ftK:J:&JMfetfl*IKEIIS 

/<? (20) ^srflEtusr t»tt<. ®m<Dmmmzmm\cp5 

[00 7 1] 

<&afl!EEffi«Mft (5L) roqtffiiie§ (53) iJTffl^W 

- h (6d) tiStt^ttfctOT-fcS. KTgBT'^— h 
(6d) 1^14, 7 (66) tf^ltkixS— *\ ^feT 

ilgg (55) TSB^-h (6d) bfe.fk'Mi'Visy 
(60) tSrgt, U'/^u-F (6m) £ii9, iSSffiiJ 
(60) KBLoTJg/SStV-C^S. 
20 [0 0 7 2] ilE^^ilSS (55) tt, 1 i: |B3# 

lr v ^y-^x^ -> 3 (2B) #jgi§-T i^dSf 
H3J£iRg«l#f (5H) <£>®Ai§SS (52) LTi^So 
[0 0 7 3] LfctfSoT, iS^fi!lJEaiffi« (5L) 
$*vfc^f46tmiieg (53) *^TgR-v7 7 (66) £ii 
9. fffliiB (55) SrSTiiS©«iJEai«6« (5H) OKA 
il£ (52) tcjjftil. CC^KiiSS (55) "tM -> 
gy-fl 5 (2B) ©+IH]ffi»jBt*s#itt-*-5. -?rO(tjl»«^ 
mc:f^ffl&u:^tt^5S^«il i^r-fcS. 
[0 0 74] 

C l o{&^{lilJEifi|«« (5L) t iB5Jt3:<lJffi8S«l 

« (5H) i:^iS»l^iEBL, {SSaifiENMfll (5L) Sr±* 
iS©ffii]JE^«« (5H) ^T^I-IfieUfctW-Cfc 

[0075] o* 9 , t&wcmmmmm (sd h±^i- 

— h (6u) iih>^W-h (6m) or^l-^fi)c^H, US 

(5H) tt5hVU7"U-h (6m) irTW^U- 
-h (6d) oW«c»ril$*fCV^. tUt, JilSTSBT' 
U- h (6d) l^»±, iiiSfti|£E^a<g (5H) (OthtUilSS 
(54) asffi*f*£*vs t#lc:, (66) 

[0 0 7 6] iiSTSPT'U'-h (6d) kH69M'> 

(60) t?K*7*U- h (6m) k1&&Mi>' , J 
(60) iiiSBT'U-K (6u) t^So-C^^iiSS (56) 
^±T*•|6]^-^^^^TV^S„ KSgrtiite (56) 14, T 
7 (66) t±S5-v7y (65) lijgjiU, SBEft^- 
«riaS»«£EI8«K« (5H) ODtWiiSS (54) A^±gp-e7 
7 (65) lzm< J;9lc:»^$ixTv>s. 

[0 0 7 7] LfciioT, <&&{R!|jEffifiMft (5L) 
5<? ^ttT-cft^ttqtmiiSS (53) HiK^-h (6m) 
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©«f BBaiS (55) fr£-ti«i&fll£l8ttMft (5H) ffltAI 
SS (52) Kjjfciv rcD<PR9iiS8 (55) -QAl/'Jzct 

y<§ (2B) ©+i«ffi»«Ej6s^iifE-*-5. mwcmmmmm 

(5H) *»&tbUiLfcJ«ffi?&«tttT»^7 5 (66) 
F*9iISS (56) SrfflOs ±»-?7 5 (65) Sr&T-Jr-- >S> 
if (31) (DrtSe{intai^n-5„ *©te©«Wc&l*l::ftUB 

10 0 7 8] 

i&momteommA] *nMj&m&. bisk*-*- ±3 

Jllt*tt2 0fift«EttmMII (5L) ii«©{B!lJEiHi*ft 
flt (5H) kt«teE«U ffi«Mffi*aM* (5L) £_t;>7 

ic, naogEfficMi (5H) srT^icBasLfct>(o-efo 

[0 0 7 9] o* 9 , ffiigfflllffiStm* (5L) «±gp^ u 

— > (6u) t 5 FVl'7'U— h (6m) <Dffl\ZMl&&i\^ SR 
BMEEiitt (5H) J±5 K/W^l — h (6m) tTU^^ 

— h (6d) ©r^»-^$tuTV>-5o ttt, ^±357" 
U~ h (6u) fcttffiRffiffiRttlft (5L) WUfctHiiSS (5 
3) ±^7? (65) cDftgBKf*. 

(£©fflijEfii^« (5D ©Btttiiiag (53) jwsa-j-s+nn 

•777 (67) d^j££*VT^5. 
[0 0 8 0] Sfc, 4>^ilK (55) fi, _L&7'1-— h 
(6u) tteKMi/y -y? (60) i^ST, 5 KA-7H — 
h- (6m) y >^ (60) |:lot«J 

*v ±iafp B i-7 7 7 (67) bUbgcwmmmm (sh) «>k 

AiiSS (52) fclCgiiLTI^S. 
[0 0 8 1] _tfET3B7U — h (6d) Ktt, ftjfS; 

mmmmm (sh) a>vkmm& (54) «$ti5t* 

TU-ry? (66) ^^tt/btb-cv^., 
[oo8 2] ±MTuy\- — h (6d) t^mm-> 
(60) h-^yu—h (6m) t (ssffii -> y v <^ 

(60) t iS|57*U- h (6u) ttCSoT^rtiiK (56) 
aS-hT#ia]lci^£;h,TV^„ f£|gf*JiiSg (56) tt. T 
7 (66) i:±.g|5-=r7 7 (65) KigilU 

zmwcmmmmm (sh) wettiiasg (54) ^wut? 

7 (65) IC»< «fc 5^«^$^T^5, 
[0083] LfciSot, ffigkfflffiffflMft (5L) T-JEiSS 
$4XTtft^HliaiiiSI (53) jJ^^ISJ-7 7 7 (67) &i§ 

fmaB (55) imxnt&nsmmm (sh) <dka 

i§& (52) CflE*K Z<D<pf$m& (55) -C^^v'^^v' 
a >tf (2B) o + WJEJ'MKa***-*-*. 
(5H) ^f>qtmbfci^jE^{iT^7 7 (66) 
rtilSS (56) £i§(K ±§15^7 7 (65) >y 
^ (31) OrtlfBtrPtttl^nSo *©tt©«J*3fcT*fcf1U11 

&uasi*itKjBfl, i tmmxhz. 

[0 0 8 4] 

»&ffi®X'ffii$.-fz>-*. m&cwsmmm (sh) 
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[0085] &7>* n-,i,m<nmmwEEm®m m 
ti s (3D ica^^^o— /u (70 £4^e* 

^p-yu (7i) bTbwttztixmi&ziix^z. mmfe 

(70) .RU-kSi* * D -/U (71) pi&yt 

\z.wtfc£ixtzm.m. (7a, 7b) omib^»«k (-f>*y 

a-F^) {C^/*£*tfc7 5'7' (7c, 7d) i5±K$Ht 
«fifc£;JV &mm.W. (7a, 7b) ©aijrESrSlVKattS;** 

T±T(-M^:$tt?)t*i-> ±mmy-yy (7c, 7d) a* 

iC [0 0 8 6] ±l2@^^.^n— /U (70) (D^K (7a) <£> 
*Wil»tt4r— (31) fcH#*;h/0*<5. *fc, -h 
IS^e^^o— a, (71) (7b) OlT® 

PiffiVi<D*t v—sufti (7e) ^tH^fft^ttSt*^ 
l*0t8E (7b) (OfBI (Tffiflfl) tt, tr—'Sls? (31) 
U:@££*Wt7 L — A (72) l-}gi()gffilctfee$ixTV^ 
5„ 

[0 0 8 7] ±l5^i(j$ftWJl*gg|5tt, 71/-A (72) \Z. 
mfe£thtz®i%LV (73) KJ:or*»Sti5i:*fc, IS 
ittl (74) ^^WJgfiK^^ ttfli'&A (74) IC^^n- 
2<7 /Hft (7e) ^A^tvTV^So 

[0 0 8 8] ±IS^^i?n— /W (71) (4. 0)Jx.lf, 7 

u-a (72) top B l»^(tf3tbfc^-/pyAy yfmz.£ 

^x&&*m±£iv. mmm 02) roieifetcit?^®) 

$4 (32) W|ft'i>«r + '6I^@^^.^ n— (70) l£*tLT 

M7S'7 > (7c, 7d) (DWzMl&iSixZIZmg.fc. ft-Wfr 
fa fro xmMmc&Wi LooW LT^jSSrJE 

[0 0 8 9] —77, JifE7U— A (72) £OT7jCD^-> 
50 (31) ftte, (5L) OttttbiiiK (5 

3) tfmmTztmz^ ^^x^-> 3 >f (2B) 

i§LT*P3JE#ffl^t£o-C't'raiISt (55) 

TV^„ ±IE@^^^n— (70) <Z5g9£ (7a) 

<D±jj<Ot—i'>'y (3D rtfi, QttUM^IKEV (2d) 

[0 0 9 0] ^-Lt, ±15(^7 2/7* (7c, 7d) (D^HSDtt 
(75) ^fig^tv, g^®iA^ (75) tt, 7U-A 

(72) tc^$4rfcKAiiK (52) a»»»L-c«fnnai& 

(55) JCigiiLTV^. 
40 [0 0 9 1] ±mmfeX? v— >V (70) comm (7a) tr 

j*. qtajiiss (54) tfi*jtm£jei&£ti&-&* 

(76) ^^ttf,4xTV>5„ (76) 14, Mt&ilSS 

(7f) Sr§Sgfl L, m^i'o—jv (70) t^te^^n- 
(71) fcfcJ:oTJE**iiSEE»ia«l>©»ffi»a#i* 

[0 0 9 2] Udiot, <£©«!JE«I«* (5L) T-EEiSS 
$t%tz#im**-~>y? (31) I^W^PBliiSg (55) {CP± 
mZH. 'f^i?v'a>l (2B) Q>j>^l^^i 
5<7 UTtm, XSIIEiBii (5H) WPiJAiiK (52) KSfcft 
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[0 0 9 3] ft&iHEIiMM* (5H) W^tex^ p 

— (71). fi. fgfttt (32) <DElte^«t "9{B-L>LT(H]<s 
U @fe^^P-/u (70) »c*fUT^W^ffV\ J£*§ 

i^syy/ (7c, 7d) misi-zmfcMi&ztizbmz. 

t>>i>iz r6)^o T&Sj L-oolR^i-^,, 
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